Background: Community rehabilitation services for older adults aim to address factors that lead to physical decline and falls and return people to their normal activities in the community. While community rehabilitation has been proven effective in reducing falls in the elderly, previous studies have not specified whether delivering services at home or in a centre-based format is the more appropriate method of service delivery.
INTRODUCTION
Declining physical function and falls associated with ageing are a significant public health concern. Many industrialised countries presently face ageing demographics indicating that the relative magnitude of this public health problem will grow in future years [1] . Fall related injury constitutes a significant burden both in the impact of injury on the individual and the cost to society overall [2] . Multidisciplinary rehabilitation services for frail older adults require a holistic collaborative approach to address the factors that lead to physical decline and return people to their normal activities in the community [3] . However there is considerable variation with the structure and type of programs offered by community rehabilitation services worldwide [4] . This study describes the comparison of two programs developed to address functional decline and falls amongst older community dwelling adults; a centre-based group program and a home-based program.
Direct comparisons of centre-based and domiciliary models of community rehabilitation have previously focused upon specific patient sub-groups and a variety of different models of centre-based and domiciliary community rehabilitation. For patients following total knee arthroplasty surgery, patients receiving domiciliary therapy in the form of a home exercise program and two telephone calls during the 12 week period following surgery, recorded similar improvements to those receiving centre-based therapy consisting of up to two hour long physiotherapy sessions per week for 12 weeks following surgery [5] . Home-based cardiac rehabilitation services have been shown to have lower costs and be just as effective as hospital group-based programs in randomised controlled trials [6, 7] . Home based rehabilitation has also been demonstrated to be equally effective for patients following stroke as compared to in-patient rehabilitation, and with possibly lower costs [8, 9] . Similarly, domiciliary rehabilitation has been found to be equally effective and with lower costs in the rehabilitation of patients following a hospital admission due to stroke than centre-based therapy [10] . Despite this growing body of evidence supporting the costminimizing features of domiciliary therapy, there has been a paucity of investigation amongst more generalised, frail, older, community-dwelling people who are not specifically receiving rehabilitation due to recent surgery or a cardiovascular event.
The aim of this project is to compare centre-based and home-based models of delivering services focused on preventing functional decline and falls amongst communitydwelling older adults and to compare their economic efficiency.
METHODS

Design
This study is a randomised trial with blinded outcome assessment at baseline, 8 week and 6month follow up points. One group of participants will receive a centre-based community rehabilitation service, the other group a domiciliary (home-based) community rehabilitation service. Models will be compared for economic efficiency via a cost-benefit analysis.
Subjects and Setting
The community rehabilitation services provided in this trial will operate from the Metro South Community Rehabilitation Team, Brisbane, Australia. Participants in this study will be recruited from older adults referred to the service from three hospital emergency departments located in the region following a presentation for a fall and from local general practitioners. Patients referred to this service typically have had recent falls, poor or declining mobility, experience functional dependency, cognitive decline, and / or physical deconditioning.
Subjects will be eligible for inclusion to the trial if they are aged >60years and able to complete a Timed up and Go Test [11] . Subjects will be excluded from the study if they are a nursing home resident, are non-ambulant or are assessed by an Occupational Therapist or Physical Therapist as being unable to participate in a community rehabilitation program due to cognitive and/or physical function. 
Interventions
The program was developed by using a multifactorial approach to falls intervention including Tai Chi, circuit training, specific balance training, strength training and education modules. These interventions have been demonstrated to reduce the risk of falls amongst older adults in recent systematic reviews and meta-analyses of randomised controlled trials [12] [13] [14] .
The program consists of either a centre-based service conducted at a local hospital rehabilitation gym or a home based service which includes specific balance training, functional strength training, education and upper limb training interventions for 1 to 1.5 hours once per week for 8 weeks. The 3 modules for each setting are detailed bin Table 1 .
Patients from both groups also receive a tailored home exercise program of three exercises from a physiotherapist.
Outcome Measures
At the initial assessment basic demographic information ( Table 2 ) is collected such as age, sex, type of housing and whether a carer is available. The outcome measures ( Table  3 ) are collected at the initial, 8 week and 6 month assessment times. The measures have been categorised according to the International Classification of Functioning, Disability and Health framework [15] [16] [17] into a 'best fit' with the recognition that many measures (for example Frenchay Activities Index) do not fit neatly into one category but span two or three classifications.
The primary outcome measures are rates of accidental falls as a measure of the overall performance of the falls prevention program and health related quality of life as this is considered to be the key goal for health promotion in older people [18] . The EQ5D was chosen as the primary measure as it is a simple, easy to administer reliable and valid tool measuring five dimensions of health [19, 20] .
Procedure
Subjects will be recruited to the study using the pathway defined in Fig. (1) .
All patients receive an initial joint home visit from an occupational therapist and physiotherapist. Baseline data will be collected at the initial home visit by staff trained in collection of baseline measures. All measures are collected at the initial assessment prior to group allocation so that the therapists collecting the initial data are blinded to group allocation until after the assessment is completed. Patients will be asked for informed consent to participate in the project if they meet other project inclusion / exclusion criteria. Informed consent will be obtained from the person directly or from the next of kin if the subject had a previously demon- Verbal education and discussion group. Based on a framework of chronic disease self management [29] . The topic of education changes each week, and covers topics of falls prevention, promoting physical activity, self efficacy for chronic disease management, goal setting and review, medication management, continence, relaxation, stress management, and accessing community services (30 minutes).
Functional tasks
Upper limb strengthening and functional activities in standing (30 mins)
Functional upper limb tasks such as cooking with occupational therapist (15-30mins) strated cognitive impairment (Mini-Mental State Examination score < 23 / 30). Patients will be randomised and provided with one of the two eight week intervention programs.
Eight week and six month reassessments will be conducted by a research assistant who will be blinded to group allocation. Both clinical and economic (cost and contingent Amount in $ client willing to pay for one session from the community rehabilitation service Fig. (1) . Flow chart. 
8-week Assessment
Collection of all outcome measures at completion of program by research assistant
Follow up phone calls
One per month -clients asked to report on falls and exercise compliance
6-month Assessment
Collection of all outcome measures by research assistant blinded to group allocation valuation) outcomes will be collected at these times. The principal investigator will also conduct monthly telephone contact between the eight week and six month assessment to collect information about falls in the previous month.
Randomisation
A list of computer generated random numbers was used to allocate subjects to home or centre-based treatment. This sequence was placed into sealed, opaque, numbered envelopes. These envelopes are kept with administration staff not connected with the research project. Following provision of written patient consent and completion of the initial assessment, the assessing therapist will contact the administration staff who open the next envelope in the sequence and inform the therapist of the allocation group. This is to ensure the principal researcher and therapists providing the treatment are concealed from the allocation process.
Statistical Analysis
Outcomes measured on a continuous scale will be compared between groups and across time periods using a generalised estimating equation (GEE) approach. The design of the study is longitudinal with repeated measurements which are correlated with one another in an individual. The GEE is a flexible way of analysing this type of design which takes into account the correlation between measures within an individual and also is able to handle missing data points from individual participants over a time series [21] . The GEE can also compare groups based on outcomes measured as "counts" (for example, falls) by specifying a Poisson or negative binomial family for the dependent variable in the analysis. Adjustment for differences observed between groups in variables measures at the baseline assessment will also be made when comparing groups on outcome measures.
The principal economic analysis will take a societal perspective taking into account the costs and benefits to the health care system and to the individual. The analysis will employ a cost-benefit technique with benefits measured using contingent valuation. This technique offers several benefits over other economic methods [22] . It allows for the use of a single metric for costs and consequences (dollar value), it greatly simplifies the estimation of uncertainty around cost-effectiveness results [23] , health outcomes measured can be readily compared with non-health outcomes and outcomes couched in monetary terms may be more comprehensible and familiar for decision-makers. The format of the contingent valuation question is demonstrated in Box 1.
Criticisms of the cost-benefit approach include that it favours the wealthy in programme allocation and that there are measurement issues in valuing the output of health care programs in dollar values [24] . As a result this will be a conservative estimate of the benefit of this program due to the majority of participants in this program being elderly and dependent on government benefits. This protocol also describes collection of sufficient outcomes such as falls, health service resource use, and patient health-related quality of life to allow for either cost-minimisation, cost-effectiveness, or cost-utility economic evaluation approaches to be employed. Economic evaluation will include sensitivity analysis to adjust for uncertainty in costing for both centre-based and domiciliary therapy approaches.
Box 1.
Willingness to Pay Question I want to ask you a question to help us determine how much clients value our service. This is a theoretical question, please understand that we will not be asking you to pay any money for the service you have received or make others pay in the future. It is a free service.
I want you to think about the entire service you have had from the community rehab team from the first treatment session to the last and any benefits you may have received from it.
We would like to know how much one of these sessions is worth to you. Imagine we asked clients to pay for sessions at the time of the visit out of their own pocket. We would like to know the maximum amount you would you be willing to pay for one of these sessions that you received from the CRS. If we offered you the service you have received at a cost of $X (randomly selected 10, 30 or 50) per session would you choose to receive the service? Yes or No.
Keep in mind that you will have this amount less to spend on other things each week. Do you think this represents a realistic estimate of the maximum amount that you would pay?
Power Calculation
Power calculations were based on an expected Health related Quality of Life benefit on the weighted EQ-5D [25] with minimal relevant effect size of 0.1 based on a 10% change in health status and a standard deviation of (0.25) based on previously reported calculations from various patient sub-groups [26, 27] . Sample size was calculated at 36 persons per group at 80% probability based on a repeated measures ancova with r=0.7 between follow up measures. Factoring in an attrition rate of 20% (mortality, too unwell to continue, unwilling to participate) it is proposed that 90 people in total will be required.
DISCUSSION
The treatment protocols developed in this study were specifically designed for preventing falls in a frail, older population. These models should be easily transferable to other settings where the primary focus is preventing falls in this patient cohort. This project will also help to define a superior service delivery models for community rehabilitation services of the options compared that aim to reduce falls, improve quality of life and participation levels for older community dwelling adults. It will also provide information to assist in identifying the most cost-effective service delivery model for community rehabilitation services.
This study design is a pragmatic clinical trial which will recruit frail elderly clients with differing morbidities for example with diagnosis of stroke or orthopaedic condition or frailty. This could make comparisons between groups difficult as the different conditions will impact on the client's outcomes in the program. In addition the expected age and frailty of the cohort may mean additional dropouts due to illness and death. However, the authors believe it is important to research this cohort as the aging population in western demographics will become an increasingly important and growing area of rehabilitation and robust clinical trials are needed in this area to determine the best way of managing these elderly clients with co-morbid conditions.
